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Soils formed on volcanic materials are rich in non-crystalline minerals as allophane, 
imogolite and other aluminium silicate clay minerals, as well as in sesquioxides (aluminium 
and iron oxides and hydroxides). These soils accumulate high quantities of soil organic matter 
(SOM) usually attributed to the formation of organic-mineral complexes. In acidic 
environments (pH < 5) the formation of non-allophanic (metal-humus complexes) soils 
predominate over allophanic (allophane complexes) soils which formation is favoured at 
higher pH conditions (pH > 5).  
In terms of residence time, SOM bears a different quality depending on whether it is 
free, no associated to the soil matrix, or it is associated to the mineral fraction forming  metal 
(mon-allophanic andosols) or allophane complexes (allophanic andosols). Nonetheless, SOM 
protecting mechanisms that act in these soils remain uncertain, and it is no clear whether 
organic-mineral/metal complexes are the main protection mechanism in these soils 
(Hernández & Almendros, 2012 and references therein). 
The aim of this work is to enlighten which protection mechanisms are acting 
preferentially in high mountain volcanic derived soils from the Canary Islands. The samples 
studied were taken from 19 diagnostic A horizons, chosen to be representative of the different 
parent materials, vegetation and climatic conditions in the area (Teide National Park). 
Physical and chemical properties possibly controlling SOM accumulation were analysed in 
whole soils and in two density fractions (δlight < 1.9 g ml-3 < δheavy) separated using a 
tungsten salt solution.  The molecular features of SOM were studied in detail by analytical 
pyrolysis (Py-GC/MS) at 500º C in bulk soil, plant materials, decaying litter and the two 
density fractions. 
The study of this diverse and almost pristine collection of high mountain ash soils 
allow the identification and confirmation of the existence of two different mechanisms 
involved in SOM preservation and stabilization, also appointed by Nierop et al. (2009), and  
that seems to be strongly influenced by the type of andosol. 
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 1) In allophanic andosols SOM is predominantly associated to non-crystalline minerals 
forming organo-mineral complexes. The structure of this OM as seen by Py-GC/MS 
shows a high relative proportion of polysaccharide and protein derived N-compounds 
with a probable secondary origin that may adsorb to the short range order minerals. 
This has been previously observed in andosols (Buurman et al., 2007; González-Pérez 
et al., 2007; Tonneijck et al., 2010) and recently directly in allophane-type 
nanoparticles (Calabi-Floody et al., 2011). 
2) In non-allophanic andosols SOM binds mainly to metals forming organo-metal 
complexes (Shoji et al., 1993). In this situation a selective preservation of relatively 
unaltered plant components seems to prevail. The structure of this OM as seen by Py-
GC/MS is dominated by aliphatic compounds (saturated and unsaturated 
hydrocarbons) retaining the plant signature as well as a clear lignin component with 
abundance of methoxyphenols. This SOM molecular assemblage may be related to a 
sequestration mechanisms implying a protective role of amorphous minerals with, 
either the formation of stable micro-aggregates where SOM is encapsulated over the 
long term (Matus et al., 2008), the formation of mineral coatings (Tisdall & Oades, 
1982; Percival et al., 2000) or of complex tri-dimensional nets of alkyl material and 
metal colloids, that combined with toxic free cations in an acidic environment, may be 
restricting microbial attack as described in Hernández et al. (2012). 
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